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PROBLEM TO BE SOLVED: To constantly maintain the concentration of | S LJ ? 
a toner for two-component developer within the tolerance of an 
initialized value by providing a second developer concentration 
controller, which directly detects the concentration of the toner of a 
developer, and actuating the controller with the prescribed timing in 
order to correct the error produced at the time of the supply of the 
toner. 

SOLUTION: When the copying work corresponding to the number of 
copies set by an operator is completed, a second developer 
concentration controller is actuated, so that a reference image is formed 
on a photosensitive material drum 40 in order to measure the actual 
concentation of the toner of a developer 43 within the developing 
machine 44. Next, the concentration of the toner thus measured is 
compared with the standard value, and the defference between both is 
calculated, so that the value of this difference is converted into a toner- 
resupply-time for the excessive or insufficient toner per one sheet (of 
the copy), using a table of CPU 67. Since the concentration of the toner 
of the developer is detected directly and the resupply time (quantity) of 
the excessive or insufficient toner is calculated in order to correct the 
toner supply time (quantity), which is calculated at the time of formation of the subsequent image, the error in 
the supplying system, which is caused by the change of the environment or the change with the lapse of time, 
can be corrected constantly. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Said developer toner concentration control means was developed by said development means about 
developer toner concentration control of a development means to develop the electrostatic latent image on 
image support. It has the means which carries out toner makeup according to the signal of the toner 
concentration detected by means to detect toner concentration, and means to detect said toner concentration 
for said development means. Image formation equipment furthermore characterized by having the decision 
control which makes a judgment of an activity and un-using it for said toner concentration signal on toner 
concentration control based on image formation conditions, or a means by which activation of the toner image 
formation actuation for said toner concentration control makes a propriety judgment based on said image 
formation conditions. 

[Claim 2] A means to detect said mixing ratio about control of the toner of a development means using 2 
component developer which develops the electrostatic latent image on image support, and the mixing ratio of a 
carrier. With a means tb perform toner makeup to said development counter according to the signal detected by 
means to detect said mixing ratio, and said development means It has a means to detect the developed toner 
concentration, the toner set up beforehand, and the control means which changes the desired value of the 
mixing ratio of a carrier according to the signal of said detected toner concentration. Furthermore based on 
image formation conditions, it is used for control of desired value modification of the mixing ratio of said toner 
and carrier. Image formation equipment characterized by having the means in which activation of the toner image 
formation actuation for changing the desired value of the mixing ratio of said toner and carrier based on the 
decision control which un-using it judges, or said image formation conditions makes a propriety judgment. 
[Claim 3] Said image formation conditions are claims 1 and 2 and the image formation equipment of three 
publications which are characterized by being electrostatic latent-image formation conditions. 
[Claim 4] Claims 1 and 2, image formation equipment of three publications which are characterized by said image 
formation conditions being copy setting-out number of sheets. 

[Claim 5] Claims 1 and 2, image formation equipment of three publications which are characterized by said image 
formation conditions being the actuation hysteresis at the time of the image formation of a before [ the last time 
of said 2nd developer concentration control unit, or multiple times ]. 

[Claim 6] Claims 1 and 2, image formation equipment of three publications which are characterized by said image 
forniation conditions being the feed number of sheets of imprint material. 

[Claim 7] Claims 1 and 2, image formation equipment of three publications which are characterized by said image 
formation conditions being the colors of the yellow Magenta as a toner developed by the development means 
cyanogen, and black. 

[Claim 8] A detection means to detect the concentration of the toner image developed by said development 
means is claims 1 and 2 and the image formation equipment of three publications which are characterized by 
detecting the toner image on image support 

[Claim 9] A detection means detect the toner image developed by said development means is claims 1 and 2 and 
the image-formation equipment of three publications which are characterized by to detect the toner image 
imprinted on record material support by the 2nd imprint means in the toner image on image support from the 
toner image imprinted on record material support or the 2nd image support by the imprint means, or the 2nd 
image support 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to image formation equipment equipped with the developer 
concentration control unit which controls especially the toner concentration of a two component developer 
proper about image formation equipments, such as a printer, after [. such as an electrophotography method 
electrostatic recordmg, etc. which a developer is made to adhere to the latent image formed on image support 
and are formed into a visible image, ] a copy. 
[0002] 

[Description of the Prior Art] Generally, the two component developer which used the toner particle and the 
carrier particle as the principal component is used for the developer which an electrophotography method and 
electrostatic recording image formation equipment possess. Almost all developers are using the two component 
developer especially for the color picture formation equipment which forms a full color ** multicolor image with 
an electrophotography method from viewpoints, such as a tint of an image. As everyone knows the toner 
concentration (namely, toner particle weight to the sum total weight of a carrier particle and a toner particle 
comparatively) of this two component developer is a very important element, when stabilizing image quality The 
toner particle of a developer is consumed at the time of development, and toner concentration changes For this 
reason, it is always necessary to detect the toner concentration of a developer to accuracy timely using a 
developer concentration control unit (ATR). to perform toner makeup according to that change, and to control 
toner concentration uniformly, and it necessary to hold the grace of an image. 

[0003] Image formation equipment and this example equipped with the conventional developer concentration 
control device show whole digital process copying machine ** example of a configuration of an 
electrophotography method to drawing^ . First, the image of a manuscript 21 is read by CCD1. and the acquired 
analog picture signal is amplified to level predetermined with an amplifier 2, and is changed into a 8 bits (zero to 
255 gradation) digital image signal by the analog-to-digital converter (A/D converter) 3. Next, after this digital 
image signal is supplied to the gamma transducer (transducer which is constituted from this example by 256 
bytes of RAM. and performs concentration conversion by the look-up table method) 5 and gamma amendment of 
It IS done. It IS inputted into a digital-to-analog converter (D/A converter) 9. A digital image signal is again 
changed into an analog picture signal, and is supplied to one input of a comparator 1 1 here. The chopping sea 
signal of the predetermined period generated from the chopping sea generating circuit 10 is supplied to the input 
of another side of a comparator 1 1, the analog picture signal supplied to one input of the above-mentioned 
comparator 11 is compared with this chopping sea signal, and Pulse Density Modulation is carried out This 
bmary-ized picture signal by which Pulse Density Modulation was carried out is Inputted Into the laser actuation 
circuit 12 as it is, and is used as a signal for on-off control of luminescence of a laser diode 13. The laser beam 
emitted froni the laser diode 13 will be scanned by the main scanning direction by the well-known PORIN gon 
mirror 14, will be irradiated on the f/theta lens 15 and the image support slack photo conductor drum 17 which is 
rotating in the direction of an arrow head through the reflective mirror 16. and will form an electrostatic latent 
image. 

[0004] On the other hand, the photo conductor drum 17 receives electric discharge in homogeneity with a 
photographic filter 18. and is charged in homogeneity with the primary electrification vessel 19 at minus Then in 
resporise to the exposure of a laser beam mentioned above, the electrostatic latent image according to a picture 
signal IS formed. This electrostatic latent image is developed by the visible image (toner image) with a 
development counter 20. This toner image is ****(ed) between two rollers 25 and 26. and is Imprinted according 
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to an operation of the imprint electrification machine 22 in the direction of a graphic display arrow head at the 
imprint material 23 held on the imprint material support belt 27 by which endless actuation is carried out 
Moreover, the residual toner which remained on the photo conductor drum 17 fails to be written with a cleaner 
24 after that. In addition, although only a single image formation station (the photo conductor drum 17, a 
photographic filter 18, the primary electrification machine 19, and development counter 20 grade are included) is 
illustrated in order to simplify explanation, cyanogen, a Magenta, yellow, and the image formation station to each 
color of black will be arranged one by one along the migration direction at the case of color picture formation 
equipment on the imprint material support belt 27. 

[0005] Furthermore, in order to amend the toner concentration from which it changed with the development of a 
latent image in the development counter 20, the developer concentration control device of a video count method 
is formed, the output level of the digital image signal for every pixel is integrated, and prediction makeup of the 
toner is carried out That is, the output level is integrated for the picture signal changed into the digital signal by 
the analog-to-digital converter 3 for every pixel, this is changed into the video number of counts with the video 
counter 4, and it sends to CPU6. CPU6 converts the video number of counts into the amount of makeup, and 
sends it to the motorised circuit 7 as a toner makeup signal. Only the time amount corresponding to a toner 
makeup signal drives a motor 28, only the above-mentioned predetermined time carries out revolution actuation 
of the toner conveyance screw 30 in the toner makeup tub 8 which holds a toner 29, and the motorised circuit 7 
supplies the toner of optimum dose in a development counter 20 from the toner makeup tub 8, and it constitutes 
it so that the toner concentration in a development counter 20 may be kept constant. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the conventional developer concentration control unit 
Since it is the prediction makeup which does not detect the toner concentration of a developer directly, but 
changes the concentration information on a manuscript image into the BITEO number of counts, converts this 
into the amount of makeup, predicts consumption, and is supplying the toner the case where the amount of 
makeup of a makeup system and the consumption of a consumption system are changed — this — it cannot be 
coped with — these fluctuation — the mixing ratio of toner concentration, i.e., a toner particle, and a carrier 
particle — ** shifts more nearly gradually than a initial value (default value). For this reason, in the above- 
mentioned conventional developer concentration control unit, there was a serious fault that toner concentration 
will shift greatly from the tolerance of a initial value. 

[0007] Therefore, the object of this invention is offering image formation equipment equipped with the developer 
concentration control unit which forms the 2nd developer concentration control unit which carries out direct 
detection of the toner concentration of a developer, amends the error which this 2nd developer concentration 
control unit's is operated to predetermined timing, and is produced at the time of toner makeup, and enabled it 
to always maintain the toner concentration of a two component developer in the tolerance of a initial value. 
[0008] 

[Means for Solving the Problem] This invention which solves said technical problem relates to developer toner 
concentration control of a development means to develop the electrostatic latent image on image support. Said 
developer toner concentration control means For a means to detect the toner concentration developed by said 
development means, and said development means It has the means which carries out toner makeup according to 
the number of the toner concentration detected by means to detect said toner concentration. The decision 
control which furthermore makes a judgment of an activity and un-using it for said toner concentration signal on 
toner concentration control based on image formation conditions, Or the thing characterized by having the 
means in which activation of the toner image formation actuation for said toner concentration control makes a 
propriety judgment based on said image formation conditions, A means to detect said mixing ratio about control 
of the toner of a development means using 2 component developer which develops the electrostatic latent image 
on image support, and the mixing ratio of a carrier. With a means to perform toner makeup to said development 
counter according to the signal detected by means to detect said mixing ratio, and said development means It 
has a means to detect the developed toner concentration, the toner set up beforehand, and the control means 
which changes the desired value of the mixing ratio of a carrier according to the signal of said detected toner 
concentration. Furthermore based on image formation conditions, it is used for control of desired value 
modification of the mixing ratio of said toner and carrier. It is characterized by having the means in which 
activation of the toner image formation actuation for changing the target of the mixing ratio of said toner and 
carrier based on the decision control which un-using it judges, or said image formation conditions makes a 
propriety judgment 
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[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail with 
reference to an accompanying drawing. 

[0010] The image formation equipment which can apply this invention should just be the thing of a configuration 
of forming the latent image corresponding to an image information signal by the electrophotography method, 
electrostatic recording, etc. on image support, such as a photo conductor and a dielectric, developing this latent 
image with the developer using the two component developer which used the toner particle and the carrier 
particle as the principal component, forming a visible image (toner image), imprinting this visible image to imprint 
material, such as paper, and making it a permanent image with a fixation means. 

[0011] First with reference to drawin g 1 , the whole one example configuration of the image formation equipment 
by this invention is explained. Although this example shows the case where this invention is applied to the digital 
process copying machine of an electrophotography method, it cannot be overemphasized that this invention can 
apply equally to an electrophotography method or the various image formation equipments of everything but 
electrostatic recording. 

[0012] In drawing_L . the image of the manuscript 31 which should be copied is projected on the image sensors 
33. such as CCD, with a lens 32. This image sensor 33 disassembles a manuscript image into many pixels, and 
generates the photo-electric-translation signal corresponding to the concentration of each pixel. The analog 
picture signal outputted from an image sensor 33 is sent to the picture signal processing circuit 34, is changed 
into the pixel picture signal which has an output level corresponding to the concentration of the pixel for every 
pixel here, and is sent to the Pulse-Density-Modulation circuit 35. 

[0013] This pulse-width-modulation circuit 35 forms the laser driving pulse of the width efface (time amount 
length) corresponding to that level for every pixel picture signal inputted, and outputs. That is. as shown in (a) of 
drawing^ . to a high-concentration pixel picture signal, driving pulse I of middle width of face is formed [ driving 
pulse W with more wide width of face ] for driving pulse S with more narrow width of face to the pixel picture 
signal of inside concentration to a low-concentration pixel picture signal, respectively. 
[0014] The laser driving pulse outputted from the Pulse-Density-Modulation circuit 35 is supplied to 
semiconductor laser 36, and only the time amount corresponding to the pulse width makes semiconductor laser 
36 emit [ driving pulse ] light therefore, semiconductor laser 36 is more long to a high concentration pixel — 
time amount actuation is carried out and more short to a low concentration pixel — time amount actuation will 
be carried out So, to a high concentration pixel, the long range is exposed by the main scanning direction 
according to the optical system of the following and, as for the photo conductor drum 40, the short range is 
exposed by the main scanning direction to a low concentration pixel. That is. the dot sizes of an electrostatic 
latent image differ corresponding to the concentration of a pixel. Therefore, toner consumption [ as opposed to a 
high concentration pixel with a natural thing ] is size from it to a low concentration pixel. In addition, L, M, and H 
showed the electrostatic latent image of a high concentration pixel to drawin g 3 (d) into low, respectively. 
[0015] The sweep of the laser beam 36a emitted from semiconductor laser 36 is carried out by the rotating 
polygon 37, and spot image formation is carried out on the photo conductor drum 40 by the fixed mirror 39 which 
makes it point in the image support slack photo conductor drum 40 direction to the lenses 38, such as a f/theta 
lens, and laser beam 36a. In this way, laser beam 36a will scan this drum 40 in the direction (main scanning 
direction) almost parallel to the revolving shaft of the photo conductor drum 40, and will form an electrostatic 
latent image in it 

[0016] The photo conductor drum 40 has an amorphous silicon, a selenium. OPC, etc. on a front face, is an 
electrophotography photo conductor drum which rotates in the direction of an arrow head, and is charged with 
the primary electrification vessel 42 after a carrier beam in electric discharge in homogeneity in a photographic 
filter 41 at homogeneity. Then, an exposure scan is carried out by the laser beam modulated corresponding to 
the image information signal mentioned above, and the electrostatic latent image corresponding to an image 
information signal is formed of this. Reversal development of this electrostatic latent image is carried out by the 
development counter 44 which uses the two component developer 43 with which the toner particle and the 
carrier particle were mixed, and a visible image (toner image) is formed. Here, reversal development is the 
development approach which the toner charged to a latent image and like-pole nature is made to adhere to the 
field exposed with the light of a photo conductor, and visualizes this to it This toner image is ****(ed) between 
two rollers 45 and 46. and is imprinted according to an operation of the imprint electrification machine 49 in the 
direction of a graphic display arrow head at the imprint material 48 held on the imprint material support belt 47 
by which endless actuation is carried out 
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[0017] The imprint material 48 by which the toner image was imprinted is conveyed by the fixing assembly which 
dissociates from the imprint material support belt 47, and is not illustrated, and a permanent image is fixed to it. 
Moreover, the residual toner which remained on the photo conductor drum 40 after the imprint is removed by 
the cleaner 50 after that. 

[0018] In addition, although only a single image formation station (the photo conductor drum 40, a photographic 
filter 41, the primary electrification machine 42, and development counter 44 grade are included) is illustrated in 
order to simplify explanation In the case of color picture formation equipment, a metaphor Cyanogen, a Magenta, 
yellow. And the image formation station to each color of black is arranged one by one along the migration 
direction on the imprint material support belt 47. Sequential formation will be carried out, the electrostatic latent 
image for every color which separated the color of the image of a manuscript into photo conductor drum lifting 
of each image formation station will be developed with the development counter which has a corresponding color 
toner, and a sequential imprint will be carried out at the imprint material 48 held and conveyed with the imprint 
material support belt 47. 

[0019] An example of the above-mentioned development counter 44 is shown in drawing 2 . A development 
counter 44 counters the photo conductor drum 40, and is arranged, and the 1st room (processing laboratory) of 
the interior is divided by 53 [ room / 2nd / (stirring room) ] with 52 by the septum 51 which extends 
perpendicularly so that it may illustrate. The 1st room of the nonmagnetic development sleeve 54 rotated in the 
direction of an arrow head is arranged 52, and the magnet 55 is placed in a fixed position in this development 
sleeve 54. With a blade 56, the development sleeve 54 carries out support conveyance of the layer of the two 
component developer (a magnetic carrier and a nonmagnetic toner are included) by which thickness regulation 
was carried out, supplies a developer to the photo conductor drum 40 in the photo conductor drum 40 and the 
development field which counters, and develops an electrostatic latent image. In order to raise the development 
effectiveness of grant, i.e., the rate of the toner to a latent image, the development bias voltage which 
superimposed direct current voltage on alternating voltage from the power source 57 is added to the 
development sleeve 54. 

[0020] It reaches 1 st room 52 and the 2nd room of the developer stirring screws 58 and 59 is arranged 53, 
respectively. Stirring conveyance of the developer in 1st room 52 is carried out, and a screw 59 carries out 
stirring conveyance of the toner 63 supplied by the revolution of the conveyance screw 62 from the toner 
exhaust port 61 of the toner makeup tub 60 mentioned later, and the developer 43 which is already in a 
development counter, and a screw 58 equalizes toner concentration. In the edge the near side in drawing 2 , and 
by the side of the back, the 1st room of 52 and the developer path (not shown) which makes 53 [ room / 2nd ] 
open for free passage mutually are formed in the septum 51. According to the conveyance force of the above- 
mentioned screws 58 and 59 It is constituted so that the developer in the 1st room 52 to which the toner was 
consumed by development and toner concentration fell by it may move into 2nd room 53 from one path and the 
developer which toner concentration recovered within 2nd room 53 may move into 1st room 52 from the path of 
another side. 

[0021] Now, in order to amend the developer concentration from which it changed with the development of an 
electrostatic latent image in the development counter 44 (i.e., in order to control the amount of toners supplied 
to a development counter 44), the level of the output signal of said picture signal processing circuit 34 counts 
for every image. This count is performed as follows in the example of drawin g 1 . 

[0022] First, the output signal of said Pulse-Density-Modulation circuit 35 is supplied to one input of the AND 
gate 64, and the clock pulse (pulse shown in (b) of drawin g 3 ) from the do lock pulse oscillator 65 is supplied to 
the input of another side of this AND gate. Therefore, from the AND gate 64, as shown in (c) of drawin g 3 , the 
clock pulse of the number corresponding to the clock pulse of the number corresponding to each pulse width of 
the laser driving pulses S, [, and W, i.e., the concentration of each pixel, is outputted. This number of clock pulses 
is integrated by the counter 66 for every image, and the HIDEO number of counts is computed. A deer is carried 
out, and the pulse addition signal CI (video number. of counts) for every image from this counter 66 supports the 
amount of toners consumed from a development counter 44, in order to form one toner image of said manuscript 
31. 

[0023] Then, this pulse addition signal CI While supplying CPU67, it memorizes to RAM68. CPU67 is this pulse 
addition signal CI. It is based, the revolution actuation time amount of the conveyance screw 62 which takes the 
toner 63 of the amount corresponding to the above-mentioned amount of toners consumed from a development 
counter 44 to supply a development counter from the toner makeup tub 60 is computed, and between the time 
amount which controlled the motorised circuit 69 and carried out [ above-mentioned ] calculation drives a motor 
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70. In this way. generally, if the above-mentioned pulse integrated value is size, the actuation time amount of a 
motor 70 will turn into longer time amount, and if the above-mentioned pulse integrated value is smallness, the 
actuation time amount of a motor 70 will turn into shorter time amount 

[0024] The driving force of a motor 70 is transmitted to said conveyance screw 62 through the gear train 71, and 
the conveyance screw 62 conveys the toner 63 in the toner makeup tub 60, and supplies the toner of the 
specified quantity to »Mc**** 44. Makeup of this toner is performed whenever [ capital / which the development 
of one image ends ]. 

[0025] By the way, supplying a toner to a development counter using the concentration information which 
carried out photo electric translation of the image of the manuscript which should be copied as mentioned 
above, and obtained it Carry out direct detection of the actual toner concentration of a developer, and a toner is 
not supplied based on it. When change from the predicted value of the amount of toner makeup from the toner 
makeup tub 60 to a development counter 44 and the toner consumption from a development counter 44 arises 
as mentioned above since it is a kind of guess makeup, by moreover, fluctuation of a consumption system and a 
makeup system The toner concentration of the developer 43 in a development counter 44 shifts more neariy 
gradually than a initial value. If it sets without amending this gap, toner concentration will shift greatly from the 
tolerance of a initial value. 

[0026] For this reason, in this example, the 2nd developer concentration control unit is formed, this 2nd 
developer concentration control unit is operated to predetermined timing, and a reference image is formed on 
the photo conductor drum 40. 

[0027] the reference picture signal generating circuit 72 which generates the reference picture signal which has 
the signal level corresponding to the concentration beforehand set to explain in full detail — preparing — the 
reference picture signal from this generating circuit 72 — said Pulse-Density-Modulation circuit 35 — supplying 
the account of a top — the laser driving pulse which has the pulse width corresponding to the concentration 
defined beforehand is generated. Supply this laser driving pulse to semiconductor laser 36, only the time amount 
corresponding to that pulse width makes this laser 36 emit light, and the photo conductor drum 40 is scanned (a 
counter 66 is not operated at this time), this — the account of a top — the reference electrostatic latent image 
corresponding to the concentration defined beforehand is formed on the photo conductor drum 40, and this 
reference electrostatic latent image is developed with a development counter 44. Thus, light is irradiated from 
the light sources 73. such as LED. at the reference toner image of the shape of an acquired patch, and the 
reflected light is received by the optoelectric transducer 74. Since the output signal of this optoelectric 
transducer 74 corresponds to the concentration of the above-mentioned reference toner image, this output 
signal corresponds to the actual toner concentration of the two component developer in a development counter 
44 after ail. 

[0028] The output signal of the above-mentioned optoelectric transducer 74 is supplied to one input of a 
comparator 75. The reference signal corresponding to the convention toner concentration (toner concentration 
in a initial value) of a developer 43 in the input of another side of this comparator 75 is inputted from the source 
76 of a reference voltage signal, therefore, the output signal with which, as for a comparator 75. the actual toner 
concentration of the developer 43 in a development counter 44 directs that it is size from default value as a 
comparison result of both input signals since a comparator 75 will measure convention toner concentration and 
the actual toner concentration in a development counter — or toner concentration generates the output signal 
which directs that it is smallness from default value. In addition, when there is no difference in both input signals, 
the output signal which directs it may be generated. The output signal of a comparator 75 is supplied to CPU67. 
[0029] As this example shows CPU67 to drawing 4 . with the relation between the output (this example output of 
a comparator 75) of the 2nd developer concentration control device, and optical density, and the video number 
of counts For example, output levels, such as gradation level. The table 2 showing the relation between the table 
1 which furthermore expresses relation with optical density, and the output of the 2nd development 
concentration control device and the video number of counts based on the result of this table 1, The table 3 
which is between formation of the toner images under continuation copy etc., and expresses the relation 
between the video number of counts for supplying a toner, and toner makeup time amount (the amount of 
makeup) based on video count data. It has the above-mentioned table 2 and the table 4 which expresses the 
relation between the output of the 2nd developer concentration control device, and toner makeup time amount 
from a table 3. 

[0030] Next, it explains with reference to the flow chart of drawin g 5 about the control action of the image 
formation equipment of this example using CPU67 which has the above-mentioned tables 1-4. 
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[0031] First, if a start button is pushed in order to copy a manuscript, as described above with block S101, a 
manuscript will be read, and the photo-electric-translation signal corresponding to the concentration of each 
pixel of a manuscript image will be generated. Next, the video number of counts is computed by counting and 
integrating the output level for every pixel in block SI 02. Image formation actuation of the latentHmage 
formation which copy actuation was started with block SI 04 by deciding as CPU67 on the toner makeup time 
amount per image of one sheet (the amount of makeup being sufficient), i.e., the engine speed of a screw 62, 
from the above-mentioned table 3 with delivery and block SI 03, and described this pulse integrated value above, 
development, an imprint, etc. is performed. If one toner image is formed, only the rotational frequency 
determined like the above before formation of the following toner image in the block SI 05 will rotate a screw 62, 
and will supply a toner. This toner image formation and toner makeup actuation are repeated by the copy number 
of sheets which the operator set up. Next, after the copy for setting-out number of sheets is completed with 
block SI 06, as the 2nd developer concentration control unit operated and described above in the block SI 07, a 
reference image is formed on the photo conductor drum 40, and the actual toner concentration of the developer 
43 in a development counter 44 is measured. Next, that difference is computed by comparing the measured 
value and the reference value of toner concentration of a block SI 08 odor lever, and this difference value is 
converted into the toner makeup time amount of superfluous or lack of per image of one sheet from the above- 
mentioned table 4 of CPU67 by flocks SI 09. And when it Judges whether the toner was superfluous makeup from 
the above-mentioned comparison result and is superfluous makeup in the decision block S110, the command 
which subtracts the superfluous toner makeup time amount per [ which was computed with the above- 
mentioned block SI 09 ] sheet from (YES) and block S1 1 1 is given to block SI 03, and it subtracts from the toner 
makeup time amount per [ which was computed with block SI 03 at the time of the next image formation 
actuation ] image of one sheet. On the other hand, when makeup of a toner is Judged to have been insufficient 
with the above-mentioned decision block S1 10, the command which adds the toner makeup time amount of lack 
of per [ which was computed with the above-mentioned block SI 09 ] sheet from (NO) and block S1 12 is given to 
block SI 03, and it adds to the toner makeup time amount per [ which was computed with block SI 03 at the time 
of the next image formation actuation ] image of one sheet. Hereafter, the same actuation is repeated. 
[0032] Thus, in this example, direct detection of the actual toner concentration of a developer is carried out. As 
compared with a reference value, compute that difference value for this actual toner concentration, and the 
toner makeup time amount (the amount of makeup) of superfluous or lack of per image of one sheet is computed 
on the table which inputs this difference value into CPU67, and CPU67 has. Since the toner makeup time 
amount (the amount of makeup) computed at the time of the next image formation actuation is amended, there 
is an advantage that the error of the makeup system by the environment, aging, etc. can always be amended. 
[0033] In the above-mentioned example, although the toner makeup time amount (the amount of makeup) of 
superfluous or lack of per image of one sheet was computed from the difference value as compared with the 
toner concentration value (initial value) of criteria, the actual toner concentration of the developer 43 in the 
development counter 44 measured in the block SI 08 As shown in the flow chart of drawing 6 , the preceding 
paragraph of the block SI 04 which starts copy actuation is Joined in the block S1 13 which operates the 2nd 
developer concentration control device. The difference of the output value of the 2nd developer concentration 
control unit before and after one copy actuation is taken with block SI 08. It cannot be overemphasized on the 
table 4 of CPU67 in this difference value superfluous or that it may convert into insufficient toner makeup time 
amount, and the same control action as the above-mentioned example may be performed per image of one 
sheet 

[0034] Although the 2nd developer concentration control unit in this image formation equipment operated very 
good, the following problems generated it. 

[0035] That is, although this 2nd developer concentration control unit operated after the last image formation 
termination (under a following and back revolution), when there were few counts of sequential-image formation 
(this example five or less sheets) and having been carried out during the revolution in each time, it occurred that 
the makeup control by the 2nd developer concentration control unit acts too much sensitively in the balance of 
toner consumption and the amount of makeup. For example, if the toner which increased the amount of makeup 
at the time of the next image formation, or was still supplied at this time has not arrived to a development field 
when image formation is carried out for a certain fixed image by three-sheet continuation, it is ********(ed), 
and it is judged after the start at the time of a revolution that it is thin, in spite of carrying out sufficient toner 
makeup, it will be Judged also at the time of a 2nd back revolution that it is thin. It turned out that it judges that 
it is deep with a toner being superfluously supplied at the time of a 3rd [ further ] back revolution, it continues 
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that it is the same as that of ^^mcaa+aaa^m^jc and it or subsequent ones that it is the same also at the time of a 
4th back revolution, and image concentration fluctuation with the periods of 5-10 sheets occurs. 
[0036] In this invention, it is carrying it out selectively on image formation, rather than carrying [ except ] out 
patch *3«*Mca^ which was being carried out for every back revolution each time, when there is little feed number 
of sheets, when required, and made it possible to reduce the above troubles. 

[0037] Drawing 8 is a flow chart which makes a propriety judgment of the 2nd developer concentration control- 
device (patch **) actuation which solves the above-mentioned trouble, and which is performed for accumulating. 

[0038] If the case where patch needs to be operated is arranged, when the formation conditions of the 
electrostatic latent image by 1. environmental variation, neglect of long duration, etc. change and image 
formation is performed by 2. continuation, even if it is not 3. continuation, the case where an image information 
signal (namely, manuscript) may change two or more times etc. can be considered When these cases are 
removed, it is not necessary to operate patch 
[0039] According to a flow chart, it explains in order. 
[0040] A copy sequence starts with a copy start signal first 

[0041] When an environmental variation, neglect of long duration, etc. enter at that time, potential control is 
performed in order to **** electrostatic latent-image conditions. Since it is expected [ that the conditions of a 
developer etc. are changing at this time, or ], patch is carried out (Yes). When potential control is not 
performed, the feed number of sheets of imprint material is detected to (No) and a degree, and since it is 
expected that gap of the amount of toner makeup becomes large in the case of five or more sheets (Yes), patch 

is carried out. Since it is checked in the case of four or less sheets that gap of the amount of toner makeup 
is satisfactory to image concentration etc., it progresses to a degree and distinguishes whether patch was 
carried out by the copy sequence last time. When patch is performed (Yes), patch is not performed but a 
copy sequence is ended this time. A copy sequence is ended after carrying out patch ^ to (No), when not 
carried out. 

[0042] It became possible to reduce the image concentration fluctuation generated in a cycle of 5-10 sheets in 
operating the 2nd developer concentration control device according to the above flow charts (patch **). 
Specifically, the range of fluctuation aiming at quantity of light concentration 1.5 became possible [ reducing 
concentration fluctuation to 1.5**!«0.05 by performing this control ] until now to what was 1.5**0.1. 
[0043] Moreover, although an operation judgment of patch actuation was made according to feed number of 
sheets in this example, even if it performs patch actuation and judges activity un-using [ of a patch ****** 
value ] it according to feed number of sheets, naturally the same effectiveness is acquired. Moreover, it also 
becomes possible by switching feed number-of^sheets setting out according to paper size to heighten this 
effectiveness further. 

[0044] Moreover, in this example, although feed number of sheets was divided by four or less sheets and five 
sheets or more, it is also possible by changing various conditions to change number of sheets. Moreover, the 
same thing is natural even if it uses not feed number of sheets but copy setting-out number of sheets. 
[0045] Although operation of patch ** at that time is furthermore judged today in the state of operation of patch 
** of one day ago. it is also possible to judge in the operation situation in front of multiple times etc. 
[0046] Furthermore, although patch ** is performed by photo conductor drum lifting, a patch image is imprinted 
to an imprint belt or an imprint drum, and it is an imprint belt top or imprint drum lifting, and is an effective 
means to imprint belt dirt etc. this time also in the system which performs patch **. 

[0047] (Gestalt of the 2nd operation) This example explains the case where this invention is applied to yellow, a 
Magenta, cyanogen, and the full colour copying machine that used that of four colors of black. In addition, 
although it omits since the image formation process in each color is the same as the gestalt and basic target of 
implementation of the above-mentioned 1st In the case of color picture formation equipment, for example, 
cyanogen, a Magenta, yellow. And the image formation station to each color of black is arranged one by one 
along the migration direction on the imprint material support belt 47. The electrostatic latent image for every 
color which separated the color of the image of a manuscript is formed one by one on the photoconductor drum 
of each image formation station, negatives are developed with the development counter which has a 
corresponding color toner, and the imprint material 48 held and conveyed with the imprint material support belt 
47 imprints one by one. 

[0048] Moreover, this example shows to yellow, a Magenta, and cyanogen below using the approach of making it 
the patch ** ATR+ video count shown in developer concentration control of black in the example 1. The example 
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using ****** ATR and patch ** ATR which are a means to detect optically the toner in a processing laboratory 
1 6 and the ratio of a carrier is shown. 

[0049] The combination of ****** ATR and patch ** ATR is explained below. 
[0050] The detail of a development counter 9 is shown in drawing 14 . 

[0051] The ****** member 1 to which 2 component developer 9 which countered the photoconductor drum 4 
and has been arranged as shown in drawin g 14 regulates the amount of developers from which it is pumped up 
from the development sleeve 3 as developer support, and the supply location of a developer to an ear end 
location, the blade 2 as Hotaka specification-part material of a developer, yellow, the ratio which detects 
optically the toner in a Magenta and the processing laboratory 16 of cyanogen, and the ratio of a carrier — it 
has the toner concentration detection means 1 8 as a detection means. 

[0052] Moreover, the patch latent image formed on the photoconductor drum 4 corresponding to criteria 
concentration is developed by the development counter, and turns into a patch image. 

[0053] A patch image passes the imprint section, without imprinting, and concentration detection is carried out 
with the image concentration detection means 1 9. 
[0054] Furthermore, a developer 9 is explained to a detail. 

[0055] the septum 6 by which the interior of a developer 9 extends perpendicularly — therefore, it is divided at 
the processing laboratory 16 and the stirring room 17. The information bureau of a septum 6 is opened and 2 
component developers which became an excess in the processing laboratory 1 6 are collected at the stirring 
room 17 side, a processing laboratory 16 and the stirring room 17 — a ratio — 2 component developer 
containing a magnetic toner and a magnetic carrier is held. 

[0056] The screw type 1st and 2nd developer stirring conveyance means 1 1 and 12 are arranged at the 
processing laboratory 16 and the stirring room 17, respectively. Stirring conveyance of the developer in a 
processing laboratory 16 is carried out, and the 2nd stirring conveyance means 12 carries out stirring 
conveyance of the toner supplied to the upstream on this 2nd stirring conveyance means 12 from a toner 
makeup tub (not shown) under control of a developer concentration control unit, and the developer which is 
already in the stirring room 17, and the 1st stirring conveyance means 11 equalizes toner concentration. The 
developer path (not shown) which makes a processing laboratory 16 and the stirring room 17 open for free 
passage mutually in the edge of the near side in drawing 9 and Okugawa is form in the septum 6, and it is 
constitute so that the developer in the processing laboratory 16 to which the toner was consumed by 
development and toner concentration fell by it may move into the stirring room 17 from the path of another side 
according to the conveyance force of the 1st and 2nd stirring conveyance means 1 1 and 12. 
[0057] Opening is formed in the location equivalent to the development field which met the processing 
laboratory 16 of a developer 9 at the photoconductor drum 4. and as it exposes to this opening in part, the 
development sleeve 3 is arranged pivotable. The development sleeve 3 consists of non-magnetic materials, it 
rotates in the direction of a graphic display arrow head at the time of development actuation, and the magnet 10 
which is a field generating means is being fixed to the interior. With a blade 2, the development sleeve 3 carries 
out support conveyance of the layer of 2 component developer by which thickness regulation was carried out, 
supplies a developer to a photoconductor drum 4 in the development field which counters a photoconductor 
drum 4, and develops a latent image. In order to raise the development effectiveness of grant, i.e., the rate of the 
toner to the latent image on a photoconductor drum, at this time, the development bias voltage superimposed on 
direct current voltage and alternating voltage from the power source 15 is impressed to the development sleeve 

[0058] a magnet 10 — this example — development magnetic pole SI The magnetic pole N1 which conveys a 
developer. S2 and N2, and N3 It has. A blade 2 It consists of non-magnetic materials, such as aluminum (A1), and 
is arranged rather than the photoconductor drum 4 at the hand-ol^cut upstream of the development sleeve 3, 
and the thickness of the developer conveyed in the development sleeve 3 top to a development field is regulated 
by adjusting the clearance between the front faces of the development sleeve 3. Therefore, in this example, both 
a nonmagnetic toner and a magnetic carrier pass through between the point of a blade 2. and the development 
sleeves 3. and it is sent to a development field. 

[0059] The 1st stirring conveyance means 11 above-mentioned screw type is mostly arranged at parallel at the 
pars basilaris ossis occipitalis in a processing laboratory 16 along the direction of an axis, i.e., the development 
cross direction, of the development sleeve 3, and in this example, it considers as the screw structure which 
prepared the wing member in the surroundings of a revolving shaft at the spiral configuration, it rotates, and it 
conveys the developer in a processing laboratory 16 to an one direction along the direction of an axis of the 
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development sleeve 3 at the pars basilaris ossis occipitalis of a processing laboratory 1 6. Moreover, the 2nd 
stirring conveyance means 12 is also made into the same screw structure (screw structure which the 1st stirring 
conveyance means 1 1 made the wing member the reverse sense, and was prepared in the surroundings of a 
revolving shaft at the spiral configuration) as this screw type of 1st stirring conveyance means 11. It is mostiy 
arranged with the 1st stirring conveyance means 11 at parallel at the pars basilaris ossis occipitalis in the 
stirring room 17, it rotates in the stirring conveyance means 1 1 and this direction of the 1st, and the 1st stirring 
conveyance means 1 1 conveys the developer in the stirring room 1 7 towards reverse. In this way, a developer 
circulates between a processing laboratory 16 and the stirring room 17 by the revolution of the 1st and 2nd 
stirring conveyance means 11 and 12. 

[0060] It is supported by the development sleeve 3. thickness is regulated by worit of the magnet 10 built in the 
development sleeve 3 with a blade 2. and the developer in a processing laboratory 1 6 is conveyed to a 
development field. It is again conveyed with the development sleeve 3 to a processing laboratory 1 6. and the 
developer which remained without presenting development in a development field is the repulsion magnetic pole 
N2 and N3. Into a processing laboratory 16. it scratches and drops and is collected from on the development 
sleeve 3. 

[0061] On the other hand, the developer by which stirring conveyance was carried out with the revolution of the 
1st stirring conveyance means 11 is the magnetic pole N2 of one side of a repulsion magnetic pole. It is pumped 
up in the direction of the development sleeve 3. In case [ this ] it is pumped up. it is pumped up by the ****** 
member 1, and the amount of developers conveyed by the development sleeve 3 is regulated to some extent 
[0062] this magnetic pole N2 the pumped-up developer — the following magnetic pole S2 from — it is conveyed 
to the blade section according to the magnetic restraint decided according to the amount of developers which 
was formed by the field, and acted in the direction of a core of the development sleeve 3. and was regulated by 
the return member 1. and the conveyance force of acting on the hand of cut of the development sleeve 3. 
[0063] And the magnetic pole N2 and magnetic pole S2 in the middle of being conveyed from the pumping 
location of a developer to the blade section The developer concentration detection means 18 returns to the 
location which countered the development sleeve 3 in between, and it is incorporated into the member 1. 
[0064] As shown in drawing 1 5 , the toner concentration detection means 18 in this example is a toner 
concentration detection means of the developer reflective method which consists of LED71a of bidirectional 
luminescence, photo detector 72for reference beams a. photo detector 73for the reflected lights a. and 
detection aperture 8a. And the detection aperture 8a is made from transparence acrylic resin, and in order that 
the developer and the detection side which faces may prevent toner adhesion. PFA sheet 81. is stuck so that a 
detection side may be covered. 

[0065] the nonmagnetic toner used by this example — polyester resin 80 - 90wt% — the pigment for coloring — 
a toner (5 - 15wt% and an average of 5-1 1 micrometers which distributed the metal complex of an alkylation 
salicylic acid as a negative charge control agent further) — using — this — ti'tanium oxide Ti02 0.2 - 2wt% — it 
was used, having carried out externally adding. In addition to this, a silica may be used for an external additive. 
[0066] Moreover, as for a magnetic carrier, the ferrite carrier, especially sintering ferrite particle of arbitration 
are used, that is. — as core material — Zn a system ferrite. nickel system ferrite, Cu system ferrite, a Mn-Zn 
system ferrite. a Mn-Mg system ferrite. a Cu-Zn system ferrite. a nickel-Zn ferrite. etc. — using — this — an 
object [ improvement / in endurance / frictional electrification nature, environmental stability, and ] — carrying 
out — acrylic resin — 0.5 - 2wt% — the carrier with a mean particle diameter of 30-60 micrometers which 
carried out the coat was used. As a coat agent, in addition to this, polyester resin, a fluororesin, silicon resin, 
etc. can be chosen suitably, and can be used. 

[0067] Here, in order to clarify about the developer concentration detection means of the developer which is the 
description part of this invention, the makeup control by the conventional developer concentration detection 
means is explained first. The developer concentration detection means is formed in the near side in the thrust 
direction in a development container (it is 18a at drawing 15 ). This developer concentration detection means 
18a acts as the monitor of the amount of echoes of the infrared light in which infrared light is reflected in. and 
the toner in 2 component developer irradiates infrared light by developer concentration detection means 18a. 
and is reflected by the developer in a development container using the property that a carrier absorbs infrared 
light conversely by photo detector 73a. the toner concentration of 2 component developer computes, and stable 
maintenance of toner concentration aims at by performing toner makeup. 

[0068] Control of that toner makeup concentration supplies 2 component developer to a development container 
first, measures output Sig-init from photo detector 73a by the amount of reflected lights of 2 component 
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developer in the intact condition, and stores this value in the memory within a body. And if a copy is started and 
the activity of 2 component developer is started, output Sig-cur from photo detector 73a by the amount of 
reflected lights of 2 component developer at that time will be measured for every one copy, and difference with 
Sig-init stored in memory — deltaSig is calculated. 
[0069] 

deltaSig=(Sig^initHSig-cur) — (1) 

(1) Compute amount of gaps deltaD from the early stages of the toner concentration at that time with a formula 
and the output sensibility value rate per [ which was measured beforehand ] toner concentration 1wt% 
fluctuation. 

[0070] delta D=delta Sig/rate — (2) 

The amount of toners supplied in a development container is determined by the calculated value of the above- 
mentioned deltaD. That is, when the amount of gaps from the early stages of toner concentration is minus, the 
amount of toners of the part corresponding to the amount of gaps is supplied, and in plus, makeup is stopped. 
For example, a toner equivalent to 1 wt% is supplied at the time of deltaD=-1wt%, and it does not supply at the 
time of deltaD=+1wt%. Thus, control which maintains early toner concentration is performed. 
[0071] Next, the image concentration detection means 19 is explained. 

[0072] This image concentration detection means is after the development of image formation equipment like 
drawing 1 1 , and after the imprint member 49, counters a photoconductor drum 4 and is established. The image 
concentration detection means 19 consists of photo detector 72for LED71a reference beams a of bidirectional 
luminescence, photo detector 73for the reflected lights a, and detection aperture 8a like drawing 12 like the 
above-mentioned toner concentration detection means 18, and PFA sheet 81. for carrying out toner antisticking 
of the detection side is stuck The reflection density of the patch image 28 on a photoconductor drum 4 is 
detected by this configuration. 

[0073] In the electrophotography copying machine using 2 component developer, if the toner concentration of a 
developer becomes high like drawing 16 , image concentration will become deep. Furthermore, the image 
concentration detection means 1 9 shows a detection output like the curve A of drawin g 9 to a black toner like 
the curve B of drawing 17 to the toner of a Magenta, cyanogen, and yellow to the image concentration on a 
photoconductor drum. Thus, since concentration changes and a detection output also changes further as toner 
concentration changes, toner concentration is controllable by the image concentration detection means using 
this change. That is, the patch image pattern 28 of the regular predetermined gradation concentration level 
which exists for every /copy sequence is formed, and the concentration of the image pattern on the 
photoconductor drum is read with the image concentration detection means 19. If a toner is consumed and 
image concentration falls, in the case of a Magenta, cyanogen, and yellow, the detection output of the image 
concentration detection means 19 will fall, and, in the case of black, it will go up. In the case of the coloring 
material, in the case of about 75mV and black, in this example, about 150mV of outputs was changed to 1wt% of 
toner concentration change. This reads a batch image in the condition immediately after the developer charge 
(this example toner concentration 6wt%), and it stores in the memory within a body by setting the detection 
output at this time to reference level Vinit. And detection output Vcur of the patch image for every copy Vinit is 
compared and the difference is calculated. 

[0074] In the formula before deltaV=Vinitg-Vcur, in the case of a coloring material, it supplies at the time of 
delta V>0, and it is not supplied at the time of deltaV<=0. Moreover, in the case of a black agent, it does not 
supply at the time of deltaV>0. but supplies at the time of delta V<=0. Furthermore, amount of gaps deltaD' from 
the early stages of toner concentration will be computed with deltaD'=|deltaV|/rate\ if the output variation to 
1wt% of toner concentration change mentioned above is made into rate'. Thus, control which maintains early 
toner concentration is performed. 

[0075] However, in that it becomes impossible to follow when there is an abrupt change of image area in the 
conventional concentration control by ****** ATR, and patch ** ATR, when change by TORIBO was large, 
there was a fault that a developer AFURE phenomenon and a poor coat phenomenon started. 
[0076] Therefore, in this example, the concentration of the patch image 28 considered to express the toner 
concentration on the development sleeve 3 with sufficient No. 1 is computed for every ** copy by patch ** 
ATR, and toner makeup control is performed so that the concentration of a patch image may become fixed, 
however, now, the developer AFURE phenomenon (in the conventional example, although based also on the 
capacity of a development container, it started at about 1 3 wt(s)%) by the toner concentration up mentioned 
above, and the poor coat on the development sleeve by the toner concentration down (the conventional example 
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— about 3 — it started less than [ wt% ]) may be started Then, the threshold is beforehand prepared in the 
predetermined range (for example, 8% of upper limits, 4% of minimums) at the detection toner concentration of a 
toner concentration detection means, and detecting the toner concentration in a development counter 9 by 
*** ** * ATR performed to the predetermined timing under copy, patch ATR is performed, and the 
predetermined within the limits will be changed to the makeup sequence in ****** ATR, if it separates from the 
predetermined range. And in the place where the concentration of a patch image went into predetermined within 
the limits, it returns to the makeup sequence in patch ** ATR. 

[0077] The above-mentioned result, it is good and the toner makeup control of the flattery nature of toner 
concentration change without an overrun was attained. 

[0078] In the above-mentioned example, although patch ** ATR is performed once to a ** copy or several 
sheets, it may require time amount for a patch ** ATR sequence as it was described previously, and may not be 
made repeatedly during a continuation copy. In that case, during a continuation copy, toner concentration is 
pressed down to a certain within the limits by supplying by ****** ATR. and it can respond also during the 
continuation copy to which patch ** ATR spacing opens by amending the lack of a toner, or an excessive 
amount by next patch ** ATR. 

[0079] In this example, the detection approaches of yellow, a Magenta, and the developer concentration control 
unit of three colors of cyanogen and black differ. Especially the combination of ****** ATR+ patch ** ATR used 
with yellow, a Magenta, and cyanogen as a characteristic thing In the viewpoint of control of developer 
concentration, from it being extremely stable from the approach of a patch inspection ATR+ video count used 
for black It aims at controlling the count of patch ** ATR by this example which can lessen the count of patch 
** compared with black according to the developer concentration control which changes with colors of a 
development toner. It states concretely below. 

[0080] Drawing 18 is a flow chart for controlling actuation of patch ** according to a toner color. 
[0081] According to a flow chart, it explains in order. 
[0082] A copy sequence starts with a copy start signal first 

[0083] When an environmental variation, neglect of long duration, etc. enter at that time, potential control is 
performed in order to **** electrostatic latent-image conditions. Since it is expected that the conditions of a 
developer etc. are changing at this time, patch ** is carried out (Yes). When potential control is not performed, 
the feed number of sheets of imprint material is detected to (No) and a degree, and since it is expected that gap 
of the amount of toner makeup becomes large in the case of five or more sheets (Yes), patch ** is carried out 
Since it is checked in the case of four or less sheets that gap of the amount of toner makeup is satisfactory to 
image concentration etc., it progresses to a degree and distinguishes whether patch ** was carried out by the 
copy sequence last time. When patch ** is performed (Yes), patch ** is not performed but a copy sequence is 
ended this time. A copy sequence is ended after carrying out patch ** to (No), when not carried out 
[0084] It became possible to reduce the image concentration fluctuation generated in a cycle of 5-10 sheets in 
operating the 2nd developer concentration control device according to the above flow charts (patch **). 
Specifically, the range of fluctuation aiming at quantity of light concentration 1.5 became possible [ reducing 
concentration fluctuation to 1.5**0.05 by performing this control ] until now to what was 1.5**0.1. 
[0085] Moreover, although an operation judgment of patch actuation was made according to feed number of 
sheets in this example, even if it performs patch actuation and judges activity un-using [ of a patch ****** 
value ] it according to feed number of sheets, naturally the same effectiveness is acquired. Moreover, it also 
becomes possible by switching feed number-of^sheets setting out according to paper size to heighten this 
effectiveness further. 

[0086] Moreover, in this example, although feed number of sheets was divided by four or less sheets and five 

sheets or more, it is also possible by changing various conditions to change number of sheets. Moreover, the 

same thing is natural even if it uses not feed number of sheets but copy setting-out number of sheets. 

[0087] Although operation of patch ** at that time is furthermore judged today in the state of operation of patch 

** of one day ago, it is also possible to judge in the operation situation in front of multiple times etc. 

[0088] Furthermore, although patch ** is performed by photo conductor drum lifting, a patch image is imprinted 

to an imprint belt or an imprint drum, and it is an imprint belt top or imprint drum lifting, and is an effective 

means to imprint belt dirt etc. this time also in the system which performs patch **. 

[0089] 

[Effect of the Invention] As explained above, according to the image formation equipment of this invention, the 
2nd developer concentration control unit is operated to predetermined timing. Direct detection of the toner 
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concentration of the actual developer in that event is carried out. From this actual toner concentration value 
change The toner makeup time amount (the amount of makeup) of superfluous or lack of per image of one sheet 
is computed. Since this toner makeup time amount (the amount of makeup) is subtracted and added to the toner 
makeup time amount (the amount of makeup) computed at the time of the next image formation actuation and 
this is amended Even when the amount of makeup of a makeup system and the consumption of a consumption 
system are changed, this can be amended easily and there is remarkable effectiveness that the mixing ratio of 
toner concentration, i.e.. a toner particle, and a carrier particle is always maintainable in the tolerance of the 
initialization ground (default value). 

[0090] Moreover, developer overflow of TORIBO changing with undershoot, transients overshoot, environmental 
variations, etc. by the abrupt change of image area rapidly and a poor coat phenomenon can be prevented. 
[0091] Furthermore, a propriety judgment of actuation of patch ** was made based on image formation 
conditions, and it made it possible to reduce the various poor image accompanying patch ** by making actuation 
of patch ** into necessary minimum. 
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♦ NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin gJJ It is the explanatory view showing the whole image formation equipment configuration of the 1st of 
the gestalt of operation of this invention. 

[Drawing 2] It is the outline sectional view showing the outline configuration of the development counter which 
the image formation equipment of drawing 1 possesses. 

[Drawing _3] It is a wave form chart explaining how to count the concentration information on an image 
information signal in the image formation equipment of drawin g 1 . 

[Drawing 4] It is the explanatory view showing the table which the control means of the image formation 
equipment of drawing 1 has. 

[Drawing_5l It is a flow chart for explaining basic actuation of one example of this invention. 

[Drawing_6] It is a flow chart for explaining basic actuation of other examples of this invention. 

[Drawin g_7] It is the explanatory view showing the whole example configuration of conventional image formation 

equipment. 

[Drawin g_8] It is the flow chart of actuation of the developer concentration control device of the gestalt of the 
1st operation. 

[Drawin g_9] It is the block diagram showing the image formation equipment of the example 2 of this invention. 
[ Drawin gJO] It is the explanatory view of the approach of counting the concentration information on an image 
information signal in the image formation equipment of drawing 1 . 

[Drawin gJJJ It is the sectional view showing 2 component developer in the image formation equipment of 

drawing 1 . 

[DrawingJL2l It is the top view of the thrust direction of 2 component developer of drawin g 3 . 
[Drawin gJ3] It is drawing having shown developer concentration change started when a copy with a large 
change of toner consumption continues. 

[Drawin gjU] It is drawing having shown the equipment of the circumference of the photo conductor in the image 
formation equipment of drawing 1 . 

[DrawingJS] It is drawing showing the sensor which detects toner concentration. 

[Drawin gje] It is drawing having shown the image concentration difference in a toner concentration difference. 
[Drawin gJ_7] It is drawing having shown change of the image concentration to a sensor detection electrical 
potential difference. 

[ Drawin gJS] It is the flow chart of actuation of the developer concentration control device of the gestalt of the 

2nd operation. 

[Description of Notations] 

36 Semiconductor Laser 

40 Photo Conductor Drum 

44 Development Counter 

54 Development Sleeve 

73 Light Source 

74 Optoelectric Transducer 
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- h 8 1 J^S3g!^#^te)i^-CV^2>, 

[006 51 *^^fe0|J-effiv^fc*^K^4 ji* y ^ 

;=t7=-/V'i|»ai8 0~9 Ow t%JcSFfeffl0)|Sf^5~l 5w 

t %. ^K'^mMum t L-cT;u:^r/i-sm-y- y ^^^-s? 

v^, rixt;iSfe'(ii'?';?VT i O, SrO. 2~2wt%^jS 

v\ 

[0 0 6 61 m\i^^'JmQ:M(r>7=-^7^ 

Cu?fi73i7'l' Mn-Zn*73.7'f t^, Mn 
-Mg5R73i7^ Fx Cu-Zn»73i7'l' Ni- 

14, W^Vttl*l±Srifi«)i: U-CT^' y /w^WflgSrO. 5~ 
2 w t % 3— h UfcqZfeSStg 3 O ~ 6 0 mW^ie-^ V T 
30 S:fflv^fc. 3-h»Ji:U-riirO'tel^Ji<y:t^7'/H» 
111, yymmiss. •>y=^-«J!B«?S:iiS«*^l--CfflV>5 

[00 6 71 r-e, :^%m<DW^Sc.n^xh^^^^W. 
<Dm.m.msk&^^^^i^-^^^xmhM^iri,tiifo. 5fe-f 

x^tism\^ (Ell 5 1C-C1 8 a) ^^tP>i^Tv^^,o cro 

m^»jai«^*o^^ 1 8 a 2^ii^m.^m^<o hi— 

»J«>h-*— ftKSr^tau, b:?-- «*&*^T5::i:•t?^•^- 
[0 0 6 81 ^<o h•:^-tt^&^S«<^«l^N)li5fe•r2^^^m 
«[^JS:^^§^f-SXb, *teffl<oHft®t?2^S;^m<feS'J 
<7>SJH-5tftJ::J:5S5titl^7 3at)^h(Dmt)S i g - i 
n i tSrsa^b, rofii:sr*<^rtoy-=e y Clfe^-f-^o 

50 Ph^ti^t. ='}^-iiScm::^<r>m<^2^^^iSm<r>5L 
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M^&lZXZ^yt^'f-r 3 a A^hcomtiS i g- c u r 

ASig=(Sig— init) — ( 

(1) At^ibm^^ixith^-m&ivr t%^ibmit 

(00701 AD = ASig/rate" (2) 

±3EADrotH?ffi»::J:?). m.iSi^f^\zmfiB^ixi h-f- 

li, AD = - 1 w t%«>^tt:, lwt%ffiS«3h-^-— Sr 

ffli^U. 31. AD = + 1 w t%<^^liM*&Srl,^j;>.V :i 

[007 11 »cJc:|fe»ffi«|*p#i!: i 9 izo\,^xVLm-f- 
5. 

[00 7 21 ::<?5lfeS*:«l^#SilSI 1 1 (0 i 5 izm^ 

Stri^O h-^-- 8 i:|51«Ell 2<OX 
5 J::2)J*|nl5§3t<^ L E D 7 1 a #fig^ffl§^^^ 7 2 
a. SM?tfflS3tSf^F 7 3 a&Zfmtii^S aA^httoX 

^^Uiffitth-^— W-«E5ih-r5«:i«)WPFA->-h 
8 1 *53g>)#»tf)4xTV>5„ ro?#l^lrJ;«j^^K9^ 
4 JiO^^^y 2 8 (OSiH^jSSSrM*P UTV ^S. 
[0 0 7 31 2^55-S«lSie«:fflV>fcfl|-f-^S«^-C 

(iisii 6 <o J; 9 {cm.^m<D h -f—mmAim <^£zt. m 
^h'7M.±(DmiMiWkm^Mvx-^'^>^. i^Tv, -r^ so 
yif v^—\z.n'^x\-im9<o^mA<Di.ofi}ik^mt)^ 

g^u-^/W£C)^-?s/^Bi45/<^— >2 8 *f^»L. ^coiS 
^tK7A±wsi«^-:^-v<73j8a[^«gS:BI*q^|&l 9 

mx\t. h^-sa 6 w t %) (o^^tffix-^< s/^pj^!t§K;?^ 
siu. :L<o^(Diik^mtj^mm^^f^v,.,,t\.x^w 

[0 0 7 41 A V = V,.,. g-V.., 

SiFiClifcv ^■C6»I«7>S-&»c: 14 A V > o <^ i: ^ ffiif&Sr*i r 50 
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init t(r>m^L S i g Srtm-^S, 
[00 6 91 
S i g-c u r) • • (1) 
*V\ A V^O«?i#««&SrL/iV\ •^1i.:/7yifmn 
A V > 0 <D # ?r-ti:-r A V g 0 O i: # J3 
K-:h-SS<^^0X8;5-P)O-rixl:AD' 

n«ii3^L^ 1 w t %(D v-f—&m.mt\z.n\.x<nmtim 

KffiSrr a t e' t-Tit. 
AD' = |AV|/'ra te' 

t%m^i\.^o :L<r>i.o\z.\.xm^ff>V-r-9iS.^i/m 

(0 0 7 51 b*»u ^^nMmm^Ymm^ 

(0 0 7 61 ^ofcftirT^HJSM-eii, ^«;^!J-7'3 
«R 2 8 o««Srx< y A T R T?S =1 f 

J;5*s#?ii 3w t%-e*3r.ofe) -^^ h-) — SMfdow 

3w t%KJlTT-*5Cofc) Sr*3:iU-Cb*5^l6^4;J5$, 
5£<0«Sffl ±RB8%. TIS4%) IwbfrV^ffiSr 

^TfcinS?RlSttATR-cm^^9l^<^ hi— fiftSr«l*n 
Loo, -5rW^^®HrtJ4''^s'f"^ATRSrm\ 
©HSr^nifc b^SMA T R t?<Otti^->— {r lc«J *) 

[00 7 71 ±fB<^)iSII, h-?-- SiaEgg^t<73ii«tt*S J: 

(0 0 7 81 fS\m<oMMmx\-i''<y^l^/^TK\-±n^\f 

ii 5 ^-^ y -^^t* A T R -^--Jr v;^ tc: «:NFM!6S*»d» 5 . ^Isl: 

f-*l4^K#tATR-C-ffii^&Srd3C;ie 9 :i i:T- h-?- 
-Sg[Sr$)5ieHrt»r*3$;tT*3#. JJcIslro/<s/^«|A 
T RT? h-?-- ^St b< tti@3W»^«iEUrvK r 4: 
T% ^<s/^MATR|IBfiB*5fc<i5S«l'=l^-'*'»rt>*JjE£;-f- 

[0 0 7 91 *||JS«ajt;i*3V>-CI4, -f^i^n— , -^-^^^ 

•^■e^'^, v'TVT'ffiV^TV^SffJSItATR+Xs/^;^ 
A T R <Oia;?f-&-& 14, Zf^ y ^ \zm\i^X\^i>^<-y'}-1^^ 
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A T R + K-T*:^* iJ^ V h <r>:^m i. *) ^^M»m<^Mm t 

[0 0 8 01 |g|18tth-J — •fef-f&C-C, /^S/^^t^tt 

[0 0 8 2] (ic«>ic=itf— Ht#-e3 f— 

10 0 8 3] ^(om. mm^it'^^m<r>tkm^*^\i^^ 

i:*»f>^-«s'^^S:*lfe'^2) (Yes) . MiHU 
mamiyititiiii^^iitm^ (No) , ;5ctr<g^?«-(^^«tSc 
l&Sr^^aL. 5tfc«±<D»^ (Ye s) trtih-^— 

(Yes) fcji, 4•lHll4^<s''?'t^lSr^fJpi•=tr- 

i/—- ir:^^Sr*I^Ti-So =fT?pnTV^;Sv^#^ (No) 
(4^< 5/ Sr^JS Ufc^ =■ 1:°- i^—!^ Sr^^J-T 5o 
[00 84] ei±<7>J: 5'i7n— hJ^Ufc*Sofc 

i:T% 5~ 1 Otfc)l^-e^^bTV>:fc®^ift*SKit:<g: 

ari. SSrg^t U-CV^fci:r^■C<0^1b*i*M. 5± 
0. l-e*)ofct<^i-?SH'» *S!llWSr^T5 r fc-^l. 5 
±0. 0 5«-C«ftgeibS:<£«-f-5^i:*^'sriBi:/io 

[0 0 8 5 1 *fc*|ll&01J-C'Hi(&3K*miwJ«:CT/-<?/^ 

[0 0 8 6] *^Jfe«5iJt?l4. if&)KtfeS!cSr4t!c£ZT 

[0 0 8 7] $P}(c4-Blil BttK^^-'s'^^'^SJSil^^ 
[0 0 8 8] Mlcitt. ^lHl»4. <S3t<*:K7ix±-r'^^i/^ 
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[0 0 8 9] 

10 (ffii^S) Sr^Wb, ^(Oh-?-- (tt^fi) ?S: 
S) trAP«»b-CrtvSr«3Ei-5fc<^T?fc5*»b> «^ 

-Si^i:^Yy TiK-^^<oS-&Jt, SrSl^^JfflK^e* (« 
[0 0 9 0] m^WSk<o'^W^^i^it\^i^^r:^^ 

[O 0 9 1 ] $ bic, ®^JI^j5K^#lwS<3V^T^<s/f"^ 

30 ^^m-rmvBm^mxi>^„ 

[0 3] 0i<opf^?^^SBt'd3V>-ciilfe'lf!f#m-§-<o« 
[SI 4 ] nil (D®^?^fiK^S<^S!llNi^ia:?>5*-t"5-r-7' 

[06] 7^:^H^<DtecD|llS^J(Z3»*tbf^SrItt5qi-5fc* 
[0 7 1 tJ§3l5roiiiflR?^^^e<^— fis^^J^fl^^Sr^H-Si 

40 BJ0-Cfc5o 

[0 8] II 1 <o^m(Dmm<r>mmwiSimmmm.<r>m^ 

1091 3^%|B<7?|llSM2«>Pi^?^^3gB*^-t^fi£E 

[010] 0ico®^j^fiS;^«t:::*3V^-cpi»1t«^t#<^ 
[011] 0iwiii»?^fife^e}-*3tt5 2fiS;^>^»^1t 

[012] 0 3(ZJ2^5>m^^e<^^7;^ h^I^K^^^ffi 

50 0-efoSo 
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[013] h-f—m^m<r>^{ti!)^:k^^'='i^~7!,mStV 

1014] 01 <ommm^^m\^isi-fi!&^»m q <om 
{0151 ^-^-««S:«l»•r5-fev1^Sr^i-0-e*> 

[016] ^-^-««^l::*i^tili^«l«fill^S:*Ufc0 
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[018] f^2<r>mm<r>j^iiSi<omAmm8tmmmm'owi 
t^-§-«»M] 

3 6 {f 

4 0 ^3t*K9^ 

4 4 

5 4 m«i>^y-:/ 

7 3 3tiS 
7 4 3tmS5«iSR^ 
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